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ABSTRACT : Cireuits are investigated, having n inputs xi, x” and p outputs fe: , 
each of which may at any fixed moment be in one of two states (8S). If the 
5 of outputs is uniquely determined by the states of inputs at a given 
noment, such a circuit is called primitive. If there are S delay lines in 
the circuit (this ay particularly be the case witn electromagnetic relrys) 
the 3 of outputs at e mouent t + 1 will depend also on the S of the 
circuit, o; = ($F, , .-.- Pe), where wis the 5 of delay line J 
Jo: 1,2... 5) at the preceding moment t. The simplest example of such é 
cireuit which is called non-primitive is the trigger. The non-primitive 
circuit is characterized by the square natrix of S of the order 2°: 
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SOV/51-6-5-18/34 
Kazankin, O.N., Pekerman, FM. and Petcshine, L.}. 


Electroluminescent Phosphors Based on Sulphides 4nd Selenides 
(Elektrolyuminofory na sul'fidselenidnoy osnove) 


Optika 4 Spektroskopiya, 1959, Vol 6, Nr 5, pp 672-677 (USSR) 


Efficient Z2nS.ZnSe-Cu electroluminescent phosphors cannot be obtained 
by heating in a stream of HoS + HCl] bechuse,even if one starts with 
pure ZnSe,the final substance contains no more than 40% of 2nSe. 
Obviously the stream of HeS + HCl produces a considerable replaceuent 
of selenium by sulphur. Under such conditions the electroluminescent 
phosphors had emission maxima at wavelengths not longer than 

550-540 mp and their emission brightness was much smaller than that 
of the usual green electroluni nascent phosphors based on 2nS-Cu. 

The authors v~romred 7%, 4. .-cu phosphors by vlacing a charge in & 
horizontal quartz tui “sbing over it a stream of H2S + HCl for 

30 mins at roo: temper.ture. ‘then the tube was placed in a furnace, 
but the HgS + HCl stream was no longer passed over it. Even then 
the amount of ZnSe in the final phosphor was always smaller than in 
the original charge. the authors found tnat witn increase of the 
amount of ZnSe the electroluminescence spectra of the phosphors are 
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shifted towards longer wavelengths (Fig 1). By varying the amount 

of ZnSe fran 10 to 100% it was possible to obtain phosphors whose 
enission maxima lie in the region from B20 to 630 m: when excited with 
a 5000 c/s, 400 V field. The emission spectrum of each phosphor was 
found to depend on the frequency and voltage of the applied field and 
on temperature. With increase of frequency the omission spectrum was 
displaced towards shorter wavelengths and this displacement was 
particularly clear in phosphors with small amounts of 2nSe (Fig 2)- 
Incresse of the applied voltage from 550 to 700 V displaced slightly 
the emission spectra towards short wavelengths (this displacement did 
not exceed 5 mu). Heating cf phosphors shifted their emission towards 
longer wavelengths (20 m: displacement on change of temperawre from 
-10%c to +50°C). The-relative emissicn brightness of phosphors with 
various amounts of ZnSe is given in Table 2 (ZnS-Cu emission was taken 
as 10C). sable 2 shows that the relative enission brightness of 

2nS .2nSe-Gu phosphers varied fram 1 (70% of ZnSe) to 29 (10% of ZnSe). 
The results obtained contradicted thecretical predictions that addition 
of Se should increase olectrolumines cent brightness. Addition of Se 
affected the dependence of the emission trightness on the frequency ard 
card 2/4 voltage of the applied field. The veltage dependence of brigntness 
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(Fig 5), even 4n phosphors with large amounts of ZnSe, followed Zalm's 
law (Ref 2) 

Bea exp(aASu,, 
where B is the brightness, ¥ is the frequency of the sonlied tieid, 
U is the applied voltage {up to 900 vy, and the quantities 4, 4 are 
constants. It was found that phos phors with large amounts of Znse 
begin to anit at smaller voltages and the almost-linear portions of tne 
voltage dependences of thoir brightness rise more sharply. the frequency 
dependences (0-15 ke/s) are showm in Fig 4 It 4s found that at hi gh 
frequencies saturation does not oceir in phosphors with large amounts 
of gnSe. Fig 5 shows the temperature depend ences of brightness of 
gnS .znSe-Cu ohosphors in tho region fran -140 to +80°C- The pri ghtness 
rises first with tanverature, reaches @ maximum and then falls. On 
gnerouse of the amount of Zn3e in the phosphor the fall begins at 
lover tanperatures - Al] tne deseribed properties of shospnors with large 
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Cu as CugS, the latter raising the conductivity of tne phosphor very 
considerably (Fig 4, Table 1). On application of a d.c. field the 
luminescence intensity did not racain constant. The tine decendence cf 
the d.c. luminescence was affected by the aaounts of cu and Mn. For 
example Fig 3 siows the time dependences of ZnS-Cu-Hn phosphors with 2% Ma 
and various amounts of Cu fran 0.1 to 0.3%. The latter figure ehows that 
at low concentrations of Cu (curve 1) the intensity begins te fel) 
imaediately after application of the d.c, field. When larger amounts of 
Cu are present the intensity first rises rapidly and then falls ate 

lower rate (curves 2 and 3). In some cases the rise may Jest tens of 
minutes; the duration of the riso dapands on the conditions of preparation. 
The eventual fall of the d.c. luminesconce intensity 15 due to 
colarization vrocesses whicn reduce the intern?l accelerating fiel! 

The authors carried out also the following exoeriment. An a.c. fiald 

was first aoplied to 4 chesphor ami its emission intensity was detemsine: 
This field was switched off and 2-3 min later a d.c. fiold wie spoiied 

Then the d.c. flold was rerioved, the ..c. field of the criginnl 

anolitude was asain usei ind the eloctroluminoscence intensity wee 
measured. It was fouad that this trostrent raised the intensity ty up 

to three times. This intensification of luminascence was found te 
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ABSYRAC'E: 


pp. 76-21. (U85k) 

fhe authors studied, in ceviral powder shosptors, 
chanie of intensity cf electroluminescence with 
teupersture (imown ac eleotrothermoluninescenc eo) 

and the effect of teuperature on the form of bri Suilness 
waves. Leasurencnts yer. trade from ~ 160 tc + 100°C. 
An clectrophosphor was mixed with a dielectric and 
placci in uw cell whece lwer electrode was an aluminiun 
plate and the upper electrade ves of conducting 

The distance between the cleetrodes was 200 u. 
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: ACCESSION NR: AP4020963 $/0051/64/016/003/0496/0500 
AUTHOR: Pekerman, FM. ;Petoshina, L.N. 


TITLE; Investigation of the luminescence efficiency of electroluminescent capaci- 
tors : 


“SOURCE: Optika i spektroskopiya, v.16, no.3, 1964, 496-500 


TOPIC TAGS: electroluminescence, electroluminescence efficiency, luminescence yield 
. electroluminescont capacitor design, clectroluminescence excitation 


ABSTRACT: The luminescence yield or efficiency of electroluminescent capacitors is ' 
one of their most important characteristics, for it is an indication of the effici- 
ency of conversion by the device of electric to radiant energy. The purpose of the 
present work was to develop a reliablo procedure for determining the luminescence ; 
efficiency of electroluminescent capacitors arid electroluminophors, The paper gives 
the results of measurements of the yicld of oloctroluminescent cells prepared in 
different ways ‘and.excited under different conditions. The light flux was measured 
by means of a selenium photocell with a correcting filter; the power consumed by tic 
‘capacitor was evaluated by an oscillographic method, for the usual method of calcu- 
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lating the power consumed is valid only for sinusoidal voltages. The measurements 
showed that the efficiency goes throwsii a max um with increasing voltage; with va-. 
riation in frequency the luminescence vufficion y rises to a peak in the range from | 
2000 to 4060 cps (the exact value diffors for different capacitors). Measurements 
were also made using the same luminophor (not Specified) in different dielectrics 

_ : (resin varnishes); the best results were obtained with an epoxy resin. Tests showed 

ji that the efficiency increases with increase of the luminophor concentration in the . 

i! ‘dielectric, but to a lesser degree than the brightness because the power consumption 

_ also rises. Measurements with phosphors of different Grain size indicated an in- 

‘ (crease in efficiency with reduction in grain size owing to reduction of the power 

i consumed. Aging experiments indicated that with aging the efficiency decreases more: 

; Slowly than the output (brightness), again because the power consumption decreases 
with decrease in the conductivity of the aging luminophor. "In conclusion, we ex~ 
press our gratitude to A.M.Bonch-Bruycvich and Ya.A.Oksman for consultations on a 
number of questions involving procedure and to F.Ya.Vaysberg for preparing some of 
the electroluminescent capacitors." Orig.art.has; 1 formula, 2 figures and 2 
tables, 
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